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Context: Although bloodborne infections are among the 
most important global health issues, limited data are available 
on bloodborne infections in athletes.

Objective: To determine and compare the prevalence of 
markers of hepatitis B (HBV) and hepatitis C (HCV) viruses and 
the risk factors for these infections among wrestlers in Tehran 
and among a control group of athletes in the same geographic 
area who took part in low- to moderate-contact sports (ie, vol-
leyball and soccer).

Design: Case-control study.
Setting: Laboratory.
Patients or Other Participants: A total of 420 male wres-

tlers were randomly selected from 28 wrestling clubs in Tehran 
using a cluster-sample–setting method. The control group (205 
volleyball players from 21 clubs and 205 soccer players from 
16 clubs) was selected from the same geographic area.

Main Outcome Measure(s): The risk factors for HBV and 
HCV and serum levels of anti-HBcAg (antibodies to the HBV 
core antigen), HBsAg (HBV surface antigen), and anti-HCV (an-
tibodies to HCV) in both groups.

Results: The prevalence of anti-HBcAg was 13.4% (95% 
confidence interval [CI] = 10.2%, 16.7%) in wrestlers and 10.9% 
(95% CI = 7.9%, 14.0%) in the control group. The prevalence of 
HBsAg was 1.2% (95% CI = 0.2%, 2.2%) in wrestlers and 0.5% 
(95% CI = –0.2%, 1.2%) in the control group. The prevalence of 
anti-HCV was 0.5% (95% CI = –0.2%, 1.1%) in wrestlers and 
0 in the control group. Some risk factors for bloodborne infec-
tions were more common in the wrestlers than in the control 
group.

Conclusions: Within the limits of our study, we found no 
evidence that participation in Tehranian wrestling increased 
HBV or HCV transmission when compared with transmission in 
athletes participating in low- to moderate-contact sports. Pre-
vention of bloodborne infections in Tehranian wrestlers should 
be focused not only on appropriate care for bleeding injuries 
but also on general risk factors for these conditions.

Key Words: bloodborne infections, communicable dis-
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Key Points
•	 When compared with athletes in low- to moderate-contact sports such as volleyball and soccer, Tehranian wrestlers 

demonstrated no greater rates of hepatitis B or hepatitis C virus transmission.
•	 Attention should focus on preventing all bloodborne infections, particularly in athletes who engage in potentially danger-

ous behaviors, including high-risk sexual activity and sharing razors for shaving.

Bloodborne infections (BBIs) are among the most impor-
tant health problems in the world.1 Some organizations2 
have claimed that BBIs are increasing among athletes 

and that they create important and complex problems for sports 
medicine practitioners. Concern exists about the risk of BBIs 
for athletes in contact and collision sports.
 Theoretically, BBIs can be transmitted during sporting ac-
tivities, from bleeding wounds or the exudative skin injury of 
an infected athlete to the injured skin or mucous membranes 
of other athletes.2–8 Case reports9,10 have documented transmis-
sion of hepatitis B virus (HBV) during sumo wrestling and 
American soccer in this way. Although this risk is believed to 

be low,2–7 it might be higher for athletes in contact and collision 
sports, especially in combat sports such as wrestling, boxing, 
and tae kwon do, because of the greater potential risk of bleed-
ing injuries and prolonged close body contact between the ath-
letes in these sports.2,4,11–13

 Some authors8,14 have stated that the transmission risks of 
HBV, followed by hepatitis C virus (HCV), are higher than 
those for other BBIs in athletes. This is because the concentra-
tion of HBV in the blood is higher than the concentrations of 
agents responsible for other BBIs, and HBV is more stable in 
the external environment. The risks of transmitting HBV and 
HCV in the sport setting may also indirectly reveal the risk of 
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transmitting other BBIs. Blood doping and sharing needles or 
syringes, which may be associated with drug abuse by athletes, 
also carry the risks of transmitting BBIs.15–17

 Requiring testing of athletes for BBIs, vaccinating athletes 
for HBV, and preventing infected athletes from participating in 
their sports are controversial topics, especially for players in 
collision and contact sports. The literature contains only a few 
case reports.8,15–17 Further epidemiologic research, specifically 
on high-risk sports such as wrestling and boxing, is needed to 
evaluate this risk and to help answer some of these questions.
 To our knowledge, the prevalence of HBV and HCV mark-
ers has not been investigated in the general population of ath-
letes in high-risk sports such as wrestling. Prevalence of HBV 
and HCV carriers in an athletic population might affect the po-
tential risk of transmission of these infections in that sport and 
geographic region.
 Data on the known risk factors for BBIs in athletic popula-
tions (eg, unsafe sexual practices) are scarce and controversial.8 
A better understanding of the prevalence of these factors in ath-
letes is needed in order to develop preventive measures. The 
few published studies2–7,18,19 in this field are mainly case reports, 
the opinions of experts, and consensus statements. Thus, the 
objectives of our study were as follows:

•	 To determine the prevalence of HBV markers (ie, antibodies 
to the hepatitis B core antigen [anti-HBcAg] and antibodies 
to the hepatitis B surface antigen [HBsAg]) and HCV mark-
ers (ie, antibodies to HCV [anti-HCV]) among Tehranian 
wrestlers and a control group of athletes who took part in 
low- to moderate-contact sports (ie, volleyball and soccer) 
in the same geographic area.

•	 To compare any differences in prevalence between these 
groups. The null hypothesis was “The prevalences of wres-
tlers ‘ever infected’ with HBV (ie, positive for anti-HBcAg) 
and ‘ever infected’ with HCV (ie, positive for anti-HCV) 
are similar to those of athletes in low- to moderate-contact 
sports (ie, volleyball and soccer) in Tehran.”

METHODS

 This study was a population-based case-control study. A to-
tal of 420 male wrestlers were randomly selected from 28 clubs 
in Tehran using a cluster-sample–setting method. The city of 
Tehran was divided into 4 zones based on geography and so-
ciocultural factors such as levels of income. We randomly se-
lected approximately 30% of the wrestling clubs in each of the 
4 zones and then approximately 15% of the wrestlers training 
in each club (Table 1).
 Required sample size was calculated based on the preva-
lence of HBV markers in Iranians. The following equation has 
been recommended for the calculation of sample size in a case-
control study.20 Based on this equation, we calculated the nec-
essary sample size as 394 participants in each group.

where α = type I error = .05, ß = type II error = .1;
P1 = first proportion, P2 = second proportion;
Z1–β = power, Z1–α/2 = 2-tailed significance level.

n = {2 × (1.28 + 1.96)2 × [0.25(1 – 0.25)]}/(0.3 – 0.2)2 = 394

 The control group consisted of 205 male volleyball players 
selected from 21 clubs and 205 male soccer players selected 
from 16 clubs; both clubs were in Tehran. Volleyball (a low-
contact sport) and soccer (a moderate-contact sport) are both 
popular activities in Iran. When the chosen sport center had 
wrestling, volleyball, and soccer clubs, we randomly selected 
participants from these clubs. When the selected sport center 
had no volleyball or soccer club, we randomly selected athletes 
from the nearest sport centers that did have volleyball and soc-
cer clubs.
 Inclusion criteria were (1) being a member of a wrestling, 
volleyball, or soccer club in Tehran with at least 1 year of ex-
perience training for the sport, (2) not being previously vacci-
nated against HBV, (3) not participating in both wrestling and a 
noncontact sport (ie, volleyball or soccer), and (4) age less than 
25 years old. Participation in the study was voluntary. The aims 
and protocol of the research were described to the athletes, who 
provided verbal consent. The study was approved by the Ethi-
cal Committee of the Tehran University of Medical Sciences.
 A blood sample was taken from each participant. The sam-
ples were sent to the central laboratory of the Iranian Blood 
Transfusion Organization in Tehran, which is well equipped 
and one of the highest-quality laboratories in this area of the 
Middle East. Sera of both wrestlers and control participants 
were tested for HBsAg, anti-HBcAg and anti-HCV.
 To test for anti-HCV, an enzyme immunoassay test was con-
ducted on the sera from all participants. Positive results for an-
ti-HCV were retested using supplemental testing with recom-
binant immunoblot assay. The finding was considered positive 
for anti-HCV when both tests were positive.
 Prevalence of risk factors for transmission of HBV and 
HCV in all participants was investigated with 2 questionnaires 
(nonconfidential and confidential) that were designed based on 
published data in this field2,4,6,8,21,22 and our interview with ex-
perts in Iran.
 We conducted a test-retest pilot study of the nonconfidential 
questionnaire on 40 wrestlers in 2 clubs in Tehran. The aver-
age reliability coefficients for the questionnaire were κ = 0.98 
(range, 0.93 to 1.0) and intraclass correlation coefficient = 0.98 
(range, 0.93 to 0.99). Reliability of an instrument is considered 
high when the reliability coefficient is ≥0.9.23 Therefore, these 
data suggest that the questionnaire is reliable.
 The nonconfidential questionnaire was designed to be com-
pleted by interviewers. This questionnaire collected informa-
tion on risk factors for transmission of HBV and HCV, includ-

Table 1. Wrestling Clubs in Tehran, Iran, and Area Sport 
Clubs Randomly Selected for Study

Tehran Region Number of Clubs Number of Selected Clubs

Northeast 14 4
Northwest 21 6
Southeast 29 9
Southwest 31 9
Total 95 28

P =  
P1 + P2

2

(P1 – P2)2
n =

2   z       + z1–b   
2

 [P(1 – P)]
1– —a

2











JAT 46-4 14_kordi.445-450.indd   446 8/24/11   9:25:38 AM

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-19 via free access



 Journal of Athletic Training 447 

ing a history of receiving a blood transfusion, sharing razors 
for shaving, sharing needles or syringes for injection, sharing 
needles or syringes to inject doping drugs, family history of 
HBV or HCV, living with a person with HBV or HCV, having 
a tattoo, undergoing major surgery, and performing hejamat (a 
traditional treatment in Iran that involves cupping and bloodlet-
ting; a description is provided in the “Results” section). We de-
veloped a confidential questionnaire to address sensitive issues 
such as sexual activity and sharing of needles or syringes to 
inject doping drugs. The participants were given further expla-
nation about the objectives of the research and the confidential 
nature of the questionnaire. Then each was given a pen and a 
questionnaire and asked to fill out the questionnaire and place 
it in a box. We emphasized that the participant must not write 
his name or any identifying information on the questionnaire. 
Our pilot study suggested that this method was appropriate to 
investigate these sensitive questions.
 Vaccination of all children against HBV has been part of the 
national vaccination program in Iran for 12 years.21 However, 
wrestlers are generally older than 12. The results of our pilot 
study suggested that only 2.5% (1/40) of our wrestlers were 
vaccinated against HBV. Our pilot study and a review of the 
list of wrestlers in 5 clubs indicated that most of the wrestlers 
in Tehran were less than 25 years old. In each club, a few wres-
tlers were between 25 and 55 years. To ensure a more homo-
geneous group of participants, we limited age to less than 25 
years.
 Iran is an appropriate country for conducting this type of 
research because the prevalence of HBV carriers (ie, those with 
positive HBsAg tests) is moderate at 1.7% to 3.6%.21,24–26 Ac-
cording to Zali et al,24 approximately half of the HBV infec-
tions in the general population of Iran occurred between the 
ages of 10 and 50 years. In countries with moderate endemicity, 
the prevalence of HBV active disease carriers is high (3% in 
Iran),24 and transmission can occur during youth and adulthood 
because of the high percentage of uninfected youths and adults: 
65% of the population in Iran was uninfected.21,24 In countries 
with high endemicity of HBV (more than 8% carriers in the 
population), most people are infected during childhood,22 and 
so transmission during adulthood is less likely. In countries 
with low endemicity (fewer than 2% carriers in the population), 
transmission during adulthood is a major avenue of infection, 
but the risk is low because of the low percentage of carriers. 
Therefore, conducting our research in countries with a high in-
cidence of HBV was not practical because too large a sample 
size would have been needed.

RESULTS

 Blood samples were taken from 420 wrestlers and 410 con-
trol participants (205 volleyball players, 205 soccer players). 
All participants completed both questionnaires.

Participant Characteristics

 The age of the participants was 18.4 ± 2.8 years (95% con-
fidence interval [CI] = 18.2, 18.7; range, 13 to 25 years) for the 
wrestlers and 16.9 ± 2.2 years (95% CI = 16.7, 17.1; range, 14 
to 25 years) for the control group. The wrestlers had 3.4 ± 2.5 
years of sport training (range, 1 to 16 years). The control group 
had 3.2 ± 2.2 years of sport training (range, 1 to 10 years). 
Only 2.5% (n = 11) of the wrestlers and 1% (n = 4) of the con-
trol group were married. Most of the wrestlers (81%, n = 340) 
and the control group (74%, n = 303) were born in Tehran. The 
majority of the wrestlers (62%, n = 260) and the control group 
(87%, n = 357) were students.

Serologic Markers

 The cumulative prevalence of HBV infection (ie, “all those 
who have been in a disease state during their lives”27 = all those 
positive for anti-HBcAg = all those who have been infected 
with HBV) among wrestlers was 13.4% (95% CI = 10.2%, 
16.7%) and in the control group was 10.9% (95% CI = 7.9%, 
14.0%) (Table 2). The difference in cumulative prevalence of 
HBV infection between the wrestlers and the control group was 
not significant.
 The risk ratio (ie, ratio of the prevalence of disease in 2 
population groups27) for being positive for anti-HBcAg (ie, cu-
mulative prevalence of HBV) in wrestlers compared with the 
control group was 1.2 (95% CI = 0.7, 2.1). The prevalence of 
being HBsAg positive in wrestlers (1.2) was 2.4 times as high 
as in the control group (0.5). However, this difference was not 
significant.
 The cumulative prevalence of HCV infection was 0.5% 
(95% CI = 0.1%, 1.7%) in the wrestlers and 0% (95% CI = 0%, 
0.9%) in the control group.

Risk Factors for HBV and HCV

 Common risk factors for BBIs in wrestlers were high-risk 
sexual activity (24.3% [n = 102] of wrestlers), undergoing ma-
jor surgery (13.6% [n = 57] of wrestlers), and sharing razors 
for shaving (11.9% [n = 50] of wrestlers) (Table 3). In the con-

Table 2. Hepatitis B and Hepatitis C Serologic Markers in Wrestlers and the Control Group

   Positive Result, 95% Confidence  
Serologic Marker Group Subgroup No. (%) Interval

Anti-HBcAg (antibodies to hepatitis B core antigen) Wrestlers  13.4 10.2, 16.9
  Control group  10.9 7.9, 14.0
   Volleyball players 7.8 4.9, 12.3
   Soccer players 14.1 10.0, 19.6
HBsAg (hepatitis B surface antigens) Wrestlers  1.2 0.5, 2.7
  Control group  0.5 0.1, 1.8
   Volleyball players 0 0, 1.8
   Soccer players 1.0 0.3, 3.5
Anti-HCV (antibodies to hepatitis C) Wrestlers  0.5 0.1, 1.7
  Control group  0 0, 0.9
   Volleyball players 0 0, 1.8
   Soccer players 0 0, 1.8
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trol group, common risk factors for BBIs were sharing razors 
for shaving (18.8% [n = 77]), high-risk sexual activity (15.8% 
[n = 65]), and undergoing major surgery (13.7% [n = 56]).
 Additional BBI risk factors are somewhat unique to the ath-
letes participating in this study. For example, hejamat is a tradi-
tional therapy practiced in Iran that involves the use of a glass 
cup placed on the skin to create a vacuum. After a few minutes, 
shallow incisions are made to the area of the skin that has been 
cupped, and bloodletting is induced by replacing the cup after 
a vacuum has been created. If practitioners share unsterile de-
vices, BBIs and other infections may be transmitted. According 
to our participants, hejamat had been performed using sterile 
devices in all of the control group (n = 410) and 98% (n = 412) 
of the wrestlers. Tattooing was performed using sterile devices 
in 73% (8 of 11) of wrestlers and 67% (1 of 3) of the control 
group.

DISCUSSION

 The prevalence of HBV markers (ie, anti-HBcAg and HB-
sAg) and HCV (ie, anti-HCV) infections in Tehranian wres-
tlers was not different from that in athletes practicing low- to 
moderate-contact sports (ie, volleyball and soccer) of the same 
sex and the same geographic area. The risk of being previously 
infected with HBV (ie, positive for anti-HBcAg) in wrestlers 
was slightly higher (risk ratio = 1.2) than in the control group, 
but this difference was not significant.
 On average, the wrestlers were 1.5 years older than the 
control group (mean = 18.4, 95% CI = 18.2, 18.7 for wrestlers, 
mean = 16.9, 95% CI = 16.7, 17.1 for the control group). How-
ever, this small difference in age could result in a slightly high-
er prevalence of serologic markers in our wrestlers than in the 
control group.
 In Iran, the prevalence of hepatitis B carriers (ie, being HB-
sAg positive) in the 10- to 29-year age group is reported to be 
1.5% to 1.6%, and it is 1.3% to 1.4% among students.24 Most of 
the wrestlers (62%) in our study were students, and the preva-
lence of being HBsAg positive among wrestlers in this study 
was 1.2%. Therefore, the likelihood of a wrestler in Tehran be-
ing an HBV carrier was no more than in the general Iranian 
population of the same age range.

 The limited data available indicate that the prevalence of 
HCV infections in the general population of Iran was 0.12% 
to 0.5%.25,26,28 The prevalence of HCV infection was quite high 
in high-risk groups such as injected-drug users (60% to 90%), 
hemophiliacs (50% to 70%), and hemodialysis patients (15% to 
60%).29 Our results suggest that the prevalence of anti-HCV in 
Tehranian wrestlers was 0.5%. Thus, the likelihood of wrestlers 
being HCV carriers in Tehran, as in the case of HBV, was no 
more than in the general Iranian population and far less than in 
high-risk groups.
 The prevalences of most known risk factors for HBV and 
HCV transmission in Tehranian wrestlers were not detectably 
different from those of athletes participating in low- to mod-
erate-contact sports (ie, volleyball and soccer) of the same 
sex and in the same geographic area. However, participating 
in unsafe sexual activity, doping, and undergoing hejamat 
were more common practices in wrestlers than in the control  
group.
 Hejamat was relatively common among our wrestlers (11%). 
Those who performed hejamat were considered to be at high 
risk for BBIs by the Iranian Blood Transfusion Organization,30 
either because of the possibility of using unsterile instruments 
or because of the low sociocultural and financial levels of these 
people. In Iran, hejamat is offered both by general practitioners 
in clinics that use disposable sterile equipment and by tradition-
al therapists, who may or may not use disposable sterile equip-
ment. Sterile devices were used for all of the control group 
who underwent hejamat and for 98% of the wrestlers who did 
so. Therefore, hejamat is unlikely to be a major risk factor for 
BBIs in wrestlers in Tehran.
 Sharing razors for shaving was common among participants 
in this study (12% in wrestlers, 19% in the control group). 
Therefore, it is clear that both the wrestlers and the control 
group needed to be educated in the modes of BBIs transmis-
sion, including sharing razors.
 Sharing needles or syringes to inject doping drugs was rare 
(2% [n = 8] in wrestlers and 1% [n = 4] in the control group). 
Syringes and needles are cheap and can be purchased from 
pharmacies without prescription. Therefore, sharing probably 
resulted from ignorance rather than need, and this behavior 
should be addressed by an appropriate educational program.

Table 3. Risk Factors for Hepatitis B and Hepatitis C in Wrestlers and Control Groups

                                Wrestlers                          Control Group

Risk Factor % 95% Confidence Interval % 95% Confidence Interval

High-risk sexual activitya,b,c 24.3 20.2, 28.4 15.8 12.3, 19.3
Blood transfusion 2.1 0.68, 3.52 3 1.32, 4.68
Sharing razors for shaving 11.9 8.68, 15.12 18.8 14.94, 22.66
Sharing needles or syringes for injection 2.1 0.68, 3.52 1 0.4, 2.5
Sharing needles or syringes for dopingb 1.8 0.5, 3.1 1 0.4, 2.5
Family history of hepatitis B 1.4 0.23, 2.57 1.8 0.49, 3.11
Family history of hepatitis C 2.2 0.74, 3.66 1 0.4, 2.5
Living with a person with hepatitis B or C 0.8 0.2, 2.0 1.1 0.07, 2.13
Tattoo 2.8 1.16, 4.44 0.8 0.2, 2.1
Hejamatc,d 11.4 8.24, 14.56 4.2 2.22, 6.18
Major surgery 13.6 10.19, 17.01 13.7 10.30, 17.10
High-risk job (eg, health care worker) 0.5 0.1, 1.7 0 0.0, 0.9
Doping (during the previous year)b,c 7 4.6, 9.4 2.7 1.1, 4.3

a Extramarital sex or sex with a man.
b Results from confidential questionnaire.
c The difference between wrestlers and the control group is statistically significant (P < .05).
d A traditional treatment in Iran that involves cupping and bloodletting.
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 More studies are needed to investigate the prevalence and 
risk of transmission of BBIs in other high-risk athletes, both 
those who are at high risk because of a large number of bleed-
ing injuries, such as boxers, and those who are high risk be-
cause of other factors for BBIs, such as sexual activity and 
sharing needles for doping. More study is needed to investigate 
the rate of risk factors for BBIs, including unsafe sexual activ-
ity in athletes of different sports.
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 Our data suggest that at least 7% (n = 29) of the general pop-
ulation of wrestlers in Tehran undertook doping in the year be-
fore the study, a percentage that is significantly higher than that 
of volleyball and football players in the same area (3%, n = 12). 
This figure is especially notable because most of these wres-
tlers were not highly competitive athletes. We did not investi-
gate age, level of performance, or type of abused drug in these 
athletes. More research and preventive measures are needed.
 High-risk sexual activity was a common risk factor among 
both wrestlers and the control group but more common among 
the former. Limited and controversial evidence on high-risk 
sexual activities among athletes is available in the literature. 
However, some high-risk sexual activities might be more com-
mon among male athletes than nonathletes, and athletes may 
be more sexually active,31 practice less safe sex,32,33 have more 
sexually transmitted diseases,34 and have a greater number of 
sexual partners.32–34 More investigation is needed to help us 
elucidate the relationship between high-risk sexual activity and 
sports, including wrestling. Regarding sexual activity, preven-
tive plans should focus on the ABC strategy35:

Abstain and delay sexual initiation.
Be safer by Being faithful or reducing the number of sexual 

partners.
Use Condoms Correctly and Consistently.

 Sports have been categorized as high, moderate, or low risk 
for BBIs based on the potential risk of bleeding injuries and 
body contact.2,4,11,12 Globally, the most common method of HBV 
transmission during adulthood is heterosexual contact with an 
infected partner (because this exposure occurs most often), fol-
lowed by injected-drug abuse and then homosexual contact.22,36 
Therefore, the main methods of transmission of BBIs in ath-
letes are probably not associated with sporting activity but sim-
ilar to those for the general population, such as unsafe sexual 
activity and sharing needles.2,3,37,38 High risk for BBIs might be 
determined based not on the risk of bleeding injuries in a given 
sport but on the prevalence of these high-risk behaviors that are 
related to other factors, such as sociocultural factors and pres-
sures within sports to abuse injected drugs. According to our 
limited data, when compared with volleyball and soccer play-
ers in the same area, Tehranian wrestlers were at greater risk for 
BBIs because of the prevalence of unsafe sexual activity.

CONCLUSIONS

 We found no evidence that wrestlers in Tehran had higher 
HBV or HCV transmission rates than athletes in low- to mod-
erate-contact sports (ie, volleyball, soccer) of the same sex and 
in the same geographic area. Therefore, preventive measures, 
such as screening of Tehranian wrestlers for HBV and HCV, do 
not seem justified. Vaccination of wrestlers might be justified 
to provide personal protection, but transmission of HBV and 
HCV does not appear to pose a major public health problem in 
Tehranian wrestlers.
 Athletes should be classified by their level of risk for BBI 
based on the rates of bleeding injures and other risk factors, 
such as unsafe sexual activities and sharing needles and syr- 
inges. Prevention of BBIs in Tehranian wrestlers should focus 
on general risk factors for BBIs, especially high-risk sexual ac-
tivity and the sharing of razors for shaving. However, appropri-
ate care of bleeding injuries could also be beneficial to reduce 
the transmission risk of BBIs, even though this rarely occurs.

JAT 46-4 14_kordi.445-450.indd   449 8/24/11   9:25:39 AM

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-19 via free access

http://www.ingentaconnect.com/content/external-references?article=0003-9926(2000)160:16L.2541[aid=9672142]
http://www.ingentaconnect.com/content/external-references?article=0003-9926(2000)160:16L.2541[aid=9672142]
http://www.ingentaconnect.com/content/external-references?article=0003-9926(2000)160:16L.2541[aid=9672142]
http://www.ingentaconnect.com/content/external-references?article=0003-4819(1995)122:4L.283[aid=9672145]
http://www.ingentaconnect.com/content/external-references?article=0003-4819(1995)122:4L.283[aid=9672145]
http://www.ingentaconnect.com/content/external-references?article=0003-4819(1995)122:4L.283[aid=9672145]
http://www.ingentaconnect.com/content/external-references?article=0003-9926(2000)160:16L.2541[aid=9672142]
http://www.ingentaconnect.com/content/external-references?article=0003-9926(2000)160:16L.2541[aid=9672142]
http://www.ingentaconnect.com/content/external-references?article=0003-9926(2000)160:16L.2541[aid=9672142]
http://www.ingentaconnect.com/content/external-references?article=0003-4819(1995)122:4L.283[aid=9672145]
http://www.ingentaconnect.com/content/external-references?article=0003-4819(1995)122:4L.283[aid=9672145]
http://www.ingentaconnect.com/content/external-references?article=0003-4819(1995)122:4L.283[aid=9672145]
http://www.who.int/hiv/en/
http://www.amssm.org/hiv.html
http://www.amssm.org/hiv.html
http://www.caps.ucsf.edu/toolbox/HIV&amp;sports.html
http://www.caps.ucsf.edu/toolbox/HIV&amp;sports.html
http://www.casm-acms.org/
http://www.fims.org/fims/frames.asp
http://www.ncaa.org/library/sports_sciences/sports_med_handbook/2003-04/index.html
http://www.ncaa.org/library/sports_sciences/sports_med_handbook/2003-04/index.html


450	 Volume	46	•	Number	4	•	August	2011

18. Siebert DJ, Lindschau PB, Burrell CJ. Lack of evidence for significant 
hepatitis B transmission in Australian rules footballers. Med J Aust. 
1995;162(6):312–313.

19. Hamilton BH, Paoloni JA, Chalabi H. Epidemiology of hepatitis B among 
professional male athletes in Qatar. Saudi Med J. 2010;31(6):678–683.

20. Bashardoust N. Sample setting and sample size. In: Malecafzali H, Maj- 
dzadeh SR, Fotohi A, Tavakoli S, eds. Methodology of Practical Research 
in Medical Sciences. Tehran, Iran: Tehran University of Medical Sciences 
Publishing; 2004:297–316.

21. Malekzadeh R, Khatibian M, Resvan H. Viral hepatitis in the world and 
Iran. J Med Counc Islam Republic Iran. 1997;15:188–200.

22. World Health Organization. Hepatitis B. http://www.who.int/emc. Ac-
cessed December 11, 2003.

23. Hopkins W. A new view of statistics. http://www.sportsci.org/resource/
stats/index.html. Accessed May 4, 2004.

24. Zali MR, Mohammad K, Farhadi A, Masjedi MR, Zargar A, Nowroozi A. 
Epidemiology of hepatitis B in the Islamic Republic of Iran. East Mediterr 
Health J. 1996;2(2):290–298.

25. Alizadeh AH, Alavian SM, Jafari K, Yazdi N. Prevalence of hepatitis 
C virus infection and its related risk factors in drug abuser prisoners in 
Hamedan: Iran. World J Gastroenterol. 2005;11(26):4085–4089.

26. Ghavanini AA, Sabri MR. Hepatitis B surface antigen and anti-hepatitis 
C antibodies among blood donors in the Islamic Republic of Iran. East 
Mediterr Health J. 2000;6(5–6):1114–1116.

27. Silman AJ, Macfarlane GJ. Epidemiological Studies: A Practical Guide. 
2nd ed. Cambridge, UK: Cambridge University Press; 2002:xiv, 241.

28. Ansar MM, Kooloobandi A. Prevalence of hepatitis C virus infection in 
thalassemia and haemodialysis patients in north Iran–Rasht. J Viral Hepat. 
2002;9(5):390–392.

29. Kew M, Francois G, Lavanchy D, et al. Prevention of hepatitis C virus 
infection. J Viral Hepat. 2004;11(3):198–205.

30. Iranian Blood Transfusion Organization. Hejamat. http://www.ibto.ir/. Ac-
cessed February 3, 2006.

31. Trost SG, Levin S, Pate RR. Sport, physical activity and other health be-
haviours in children and adolescents. In: Armstrong N, Van Mechelen W, 
eds. Paediatric Exercise Science and Medicine. Oxford, UK: Oxford Uni-
versity Press; 2000:295–310.

32. Wetherill RR, Fromme K. Alcohol use, sexual activity, and perceived risk 
in high school athletes and non-athletes. J Adolesc Health. 2007;41(3): 
294–301.

33. Nattiv A, Puffer JC, Green GA. Lifestyles and health risks of collegiate 
athletes: a multi-center study. Clin J Sport Med. 1997;7(4):262–272.

34. Nattiv A, Puffer JC. Lifestyles and health risks of collegiate athletes. J 
Fam Pract. 1991;33(6):585–590.

35. Joint United Nations Programme on HIV/AIDS. 2004 report on the global 
HIV/AIDS epidemic: 4th global report. http://www.unaids.org. Accessed 
March 1, 2005.

36. Harrington DW. Viral hepatitis and exercise. Med Sci Sports Exerc. 2000; 
32(7 suppl):S422–430.

37. National Collegiate Athletic Association. Wrestling, 2004 Rules and In-
terpretations. Indianapolis, IN: National Collegiate Athletic Association; 
2003.

38. Passos AD, Figueiredo JF, Martinelli Ade L, Villanova M, Nascimento 
MM, Secaf M. Hepatitis C among former athletes: association with the 
use of injectable stimulants in the past. Mem Inst Oswaldo Cruz. 2008;103 
(8):809–812.

Address correspondence to Ramin Kordi, MD, PhD, MSc, The Sports Medicine Research Centre, Faculty of Medicine, Tehran 
University of Medical Sciences, No. 7, opposite the Shariati Hospital, Jalal All Ahmad Highway, PO Box 14395-578, Tehran, 
Iran. Address e-mail to ramin_kordi@tums.ac.ir.

JAT 46-4 14_kordi.445-450.indd   450 8/24/11   9:25:39 AM

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-19 via free access

http://www.ingentaconnect.com/content/external-references?article=1050-642x(1997)7:4L.262[aid=9672149]
http://www.ingentaconnect.com/content/external-references?article=1352-0504(2002)9:5L.390[aid=9672151]
http://www.ingentaconnect.com/content/external-references?article=1352-0504(2002)9:5L.390[aid=9672151]
http://www.ingentaconnect.com/content/external-references?article=0025-729x(1995)162:6L.312[aid=9672155]
http://www.ingentaconnect.com/content/external-references?article=0025-729x(1995)162:6L.312[aid=9672155]
http://www.ingentaconnect.com/content/external-references?article=1352-0504(2004)11:3L.198[aid=9672156]
http://www.ingentaconnect.com/content/external-references?article=1050-642x(1997)7:4L.262[aid=9672149]
http://www.ingentaconnect.com/content/external-references?article=1352-0504(2002)9:5L.390[aid=9672151]
http://www.ingentaconnect.com/content/external-references?article=1352-0504(2002)9:5L.390[aid=9672151]
http://www.ingentaconnect.com/content/external-references?article=0025-729x(1995)162:6L.312[aid=9672155]
http://www.ingentaconnect.com/content/external-references?article=0025-729x(1995)162:6L.312[aid=9672155]
http://www.ingentaconnect.com/content/external-references?article=1352-0504(2004)11:3L.198[aid=9672156]
http://www.who.int/emc
http://www.sportsci.org/resource/stats/index.html
http://www.sportsci.org/resource/stats/index.html
http://www.ibto.ir/
http://www.unaids.org

